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A multidisciplinary approach:
Biochemistry, molecular biology, crystallography,   
bioinformatics, advanced EPR and electrochemical 
kinetics.
20 permanent researchers, biologists, physicists, 
chemists,  in three research units:
• Laboratoire de Bioénergétique et Ingénierie des 
Protéines, CNRS UPR 9036 Marseille.
• Laboratoire de Chimie Bactérienne, CNRS UPR 9043, 
Marseille
• Laboratoire de Bioénergétique Cellulaire, CNRS/CEA 
UMR 6191, Cadarache.
Comparative studies of three enzymes: Arsenite
oxidase, periplasmic and membrane bound nitrate 
reductases
Our goal was to study all aspects related to the 
function of these enzymes to elucidate the mechanism 
and determinants of substrate specificity.

ERMOE: engineering the reactivity of 
complex molybdoenzymes. 
PCV 2006-2010

Molybdoenzymes of the DMSO reductase family have similar active sites, differ in 
quaternary structures and cofactor contents and specifically catalyse various oxo-
transfer reactions. What determines specificity and directionality is unknown. 

Methods, goals

1) The interactions with membrane quinones and
phospholipids [1-5] Definition of the site of mena and
ubi-semiquinones in membrane bound nitrate
reductase, and activation of the enzyme by cardiolipin,
using advanced EPR techniques.

2) The electron transfer chain [6-8] Definition of the
redox, electronic and magnetic properties of the
cofactors involved in long range electron transfer:

3) The molybdenum active site [12-17]. Using site-
directed mutagenesis, identification of the aminoacids
involved in substrate access and binding at the Mo.
Combining EPR and electrochemical measurements,
we discovered several inactive forms of the
Molybdenum active site that have been isolated
before and mistaken for catalytic intermediates,
paving the way for future research.

4) Evolutionary and physiological aspects of arsenic
utilization [9-11] Biochemical and phylogenetic
investigations show that arsenite oxidase already
existed in the anaerobic Archean to detoxify and
produce energy. Arsenate reductase appeared later
and was initially used to oxidize arsenite.

Main results

Outcome: 17 publications / 4 years, each 
involving 2 or 3 partners
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